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 The current study was part of a larger comprehensive study examining the drivers 
of obesity in rural Kentucky communities (see Gustafson et al., 2017). This largely 
qualitative study was designed to identify and target obese populations in rural Kentucky 
counties with a high proportion of obese residents (> 40% of the adult population). Six 
counties (Elliot, Logan, Martin, Letcher, Lewis, Clinton) were identified based on 2012 
data from the Behavioral Risk Factor Surveillance System (BRFSS). With the help of 
county-based Family and Consumer Sciences (FCS) extension agents, coalitions of 
community stakeholders were formed in each county. Coalition meetings were conducted 
in each of these six counties and community members were asked about desired 
programs and interventions to help reduce the rates of obesity in their communities. after 
a series of discussions, community members were asked to prioritize intervention options 
from a menu of options. These options included providing Plate it Up! Recipe cards and 
demonstrations at farmer’s markets, forming liaisons with food retailers to offer discounts 
on healthy food items, a nutrition and physical activity wellness website or phone app, 
improvements to the physical activity environment, Better Bites/Snack Smart, gardening 
programs and VERB Summer Score Card (for extensive list see Butterworth, 2016). Of 
the six total counties, three (Martin, Logan, Elliot) showed interest in participating in the 
development of a website and phone-app to help reduce obesity related behaviors and 
promote weight loss. Within these counties, FCS extension agents recruited participants 
to participate in the development and testing of a website/phone-app designed to target 




features for the website/phone-app. Recruited participants were male and female adult 
community members. 
Formative Assessment: Identification of region-specific barriers of good nutrition and 
physical activity as well as desired features of website and phone app 
  One focus group was conducted in each of the three counties and each contained 
6-10 participants. Participants were informed that participation was voluntary and read an 
oral consent form (See Appendix). The focus groups were led by a skilled facilitator and 
followed the focus group guide (See Appendix A). Questions focused on barriers to good 
nutrition, physical activity and desired features of a website/app aimed to target both. 
Focus groups lasted approximately 60 minutes in length, and participants were not 
incentivized to attend the focus groups. At least two researchers were present at each 
meeting and took notes using the focus group protocol. All sessions were audio recorded 
for transcription. 
 Verbatim transcripts were created from audio recordings from all three focus 
groups and individually coded using Strauss and Corbin (1994) grounded theory 
methodology. Briefly, each transcript was coded by two coders to generate a codebook. 
In the case of a discrepancy, a third coder was utilized. Themes and subthemes from the 
codebook were used to assess the region-specific barriers to good nutrition and physical 
activity as well as desired features of the website and phone app. All protocols were 
approved by the University of Kentucky Non-medical Institutional Review Board (IRB). 




 Web-app development was conducted with the assistance of Cornett, a local 
advertising agency in Lexington, Kentucky. Software development was conducted with 
the assistance of Apax Software also of Lexington, Kentucky.   
Based on the result from the focus group assessment, functions were built into the 
web-app (FitFaceoff) to address barriers to good nutrition and physical activity, as well as 
desired features. Briefly, features such as individual or group competitions, recipes, 
physical activity videos, community calendars and check-in points were unique to 
FitFaceoff and were based off of the formative assessment of community needs and 
barriers. Additionally, accurate nutrition tracking was provided using a USDA database. 
Furthermore nutrition quizzes were provided on a weekly basis to assess nutrition 
knowledge. Logging nutrition and physical activity as well as completion of weekly 
quizzes resulted in points scored for individual or team competitions.  
Assessment of feasibility of app-based intervention 
Upon completion of the build-out, a beta-version of the web app was introduced 
into the three counties via emailed instructions to FCS extension agents. To evaluate the 
success of utilizing a formative assessment to address region-specific barriers, FitFaceoff 
usage data was tracked for the subsequent 4 months (November 2016- February 2017) 
using Google Analytics ™. User demographic data was also tracked to determine which 





















































































































































































































































312	 33.2/66.8 34.7	 475	 0:41	 2.1	 81.7%	
January	 2,252	 38.1/	
61.9	
65.8	 3,253	 0:51		 1.7	 86.5%	













18‐24	 13.7	 0:53	 2.0	 81.4%	
25‐34	 23.1	 2:11	 3.3	 75.4%	
35‐44	 18.0	 1:48	 2.7	 80.5%	
45‐54	 17.0	 1:18	 2.8	 78.3%	
55‐64	 16.6	 1:40	 2.7	 78.4%	








	 Average	Duration	(min) Pages	per	Session Bounce	Rate
Age	 Nov.	 Dec.	 Jan.	 Feb. Nov. Dec. Jan. Feb. Nov. Dec.	 Jan. Feb.
18‐
24	
1:38	 0:37	 0:50	 2:37 2.8 2.1 1.6 7.2 44.7% 81.1%	 86% 44.5%
25‐
34	
2:45	 2:27	 1:28	 5:07 6.5 3.4 2.2 7.6 60% 73.1%	 85% 45.7%
35‐
44	
‐	 1:34	 0:51	 5:37 ‐ 2.8 1.3 7.2 ‐ 77%	 91% 45%
45‐
54	
‐	 0:18	 0:46	 3:43 ‐ 1.9 2.0 5.4 ‐ 85%	 85% 50.6%
55‐
64	
‐	 0:11	 0:58	 5:38 ‐ 1.7 1.6 7.9 ‐ 81%	 83% 57.7%
65+	 ‐	 1:00	 0:19	 1:39 ‐ 2.6 1.9 4.4 ‐ 90.9%	 94.5% 68.3%
 
Discussion 
Taken together, the data from this study highlights the need for more/better 
resources for rural residents in Kentucky regarding quality nutrition and physical activity. 
This supports previous data collected by this group (Gustafson et al.,2017), as well as 
others (Behringer, B., and Friedell, GH., 2006; Schoenberg, Hatcher, & Dignan, 2008). 
While it is well established that diet quality and physical activity are vital components to 
a healthful life, lack of access and understanding have left certain areas to suffer the 
health consequences of poor diet and physical inactivity. Management of the resulting 
chronic diseases such as obesity, diabetes and cardiovascular disease creates escalating 
healthcare costs for both families and society (cdc.gov; Behringer, B., and Friedell, GH., 
2006).  To this end, technology based interventions offer a connection between evidence-
based approaches and geographically isolated regions where access to healthcare and 
education may be scarce.  
Formative Assessment: Identification of region-specific barriers of good nutrition and 




 The formative assessment in the current study identified convenience, lack of 
availability/knowledge and cultural traditions as barriers to good nutrition and physical 
activity in rural Kentucky communities. These results reflect those of previous work in 
rural, and more specifically Appalachian, communities (Gustafson et al., 2017; O’Brien, 
2013; Rye et. al., 2009; Shortridge, 2005). Due to geographic isolation, it is often 
assumed that rural areas suffer more than urban in regards to access to healthy foods. 
However, much research regarding urban food deserts has illuminated the needs for 
better access and affordability of healthy foods in urban areas as well (for review, see 
Walker, Keene and Burke, 2010). Similarly, convenience (lack of time) has been 
identified commonly as a barrier to healthy eating and physical activity in both urban and 
rural communities (Stankevitz et. al., 2017; Escoto et al., 2012).  Cultural traditions 
however appear to be unique to rural communities, more specifically those located in 
Appalachia (Schoenberg et al., 2008; Rye et al., 2009; O’Brien, 2013). In these 
communities, food is seen as a means of socialization, expressing care for one another 
and an act of kindness or appreciation. Many of the foods preferred for these purposes 
involve the use if inexpensive, high-calorie foods that are also highly palatable 
(Shortridge, 2005). Although identifying recipe alternatives that maintain the palatability 
of such dishes was not a primary goal of this project, it is certainly an option that should 
be considered in future research.  
Development of Web-App 
 The advantage to a formative approach is efficiency in allocation of resources. By 
taking the time to fully understand the challenges and desires of the communities that we 




effort is not wasted on exogenous or theoretical factors. As previously summarized, 
participants in the current study expressed a desire for tracking capabilities seen in other 
weight-loss apps. Additionally, they wished for educational and community engagement 
components. That said, the present study was limited in that the product developed was a 
web-app, which differs from a native app in that it does not store information internally. 
Instead, a web-app draws it from the internet each time the web-app is opened or used. 
While native apps are arguable more user-friendly, they are also more expesive to 
develop. Furthermore, separate products must be developed for different devices (i.e. iOS 
vs. Android products). Therefore, a web-app was developed for the current study due to 
monetary restrictions that prevented the development of a native app. Like a native app, a 
web-app can be accessed from any mobile device via the internet browser, and appears 
virtually the same as a native app. However in the development of FitFaceoff the choice 
to utilize a web-app introduced several limitations. First, it prevented the incorporation of 
push notifications, which many participants indicated would be a useful tool. Originally, 
push notifications were anticipated to be used as a customizable component that could 
serve as meal/activity/logging reminders or as engagement prompts such as nutrition tips, 
fun facts and encouragement messages. Absence of these components may have affected 
participant liking, and subsequent interaction with the web-app. Additionally, because a 
web-app cannot store data internally on the device, they tend to load significantly slower 
than a native app. To participants who stated convenience and lack of time as barriers to 
good nutrition, the cumbersome nature of a web-app may have been unappealing.  
 In addition to diet tracking basics, participants expressed a desire for community 




to social media. All of these components were incorporated into FitFaceoff in addition to 
a competition feature, which allowed participants to compete as part of a team or solo vs. 
a computer generated “Wally Cat.” Points were earned for logging food and exercise, 
completing weekly quizzes and visiting check-in points such as the local farmers market 
or WIC clinic. The hope was that tailoring the web-app to the local community as much 
as possible would encourage residents to utilize local health-related resources more often. 
However as previously stated app usage has dramatically dropped. This would imply that 
residents are either already aware of/using local health-related resources, or that such 
resources are not effective, and therefore not used. Interestingly, while social media has 
dynamically changed the way we communicate over the last few decades, rural 
communities tend to engage in similar social interactions as they did 30 years ago, while 
the urban dynamic has shifted to include more technology-based interactions and less 
personal contact. However, in a recent study Goh et al. found that internet communities 
between rural and urban residents provide highly beneficial interactions for rural 
residents (Goh et al., 2016). Furthermore, the measures of the present study did not 
examine the overall efficacy of the web-app in altering weight changes or health 
outcomes. Therefore we are unable to say whether or not app usage is linked to health 
benefits 
 The final component participants expressed a desire for was educational 
materials. This was incorporated into FitFaceoff in the form of healthy recipes 
(Stephenson et al., 2013), exercise demonstration videos and sample workout plans. 
Additionally evidence-based resources regarding health and nutrition were provided 




the development of a web-app rather than a native app. Many participants had expressed 
an interest to provide a “did you know?” section that would provide education regarding 
health and nutrition facts. However, due to the inability to produce push notifications, this 
process was not possible with FitFaceoff.  
 Taken together, FitFaceoff represents our best attempt to meet our participants’ 
desires and needs, while remaining within our allotted budget and evidence-based 
restrictions. Because of this, several desired features were not possible. Additionally 
features such as tracking operated slower than they might on similar products such as 
MyFitnessPal or Loseit. While they can be beneficial to users, these programs are 
designed from user experience stand point and developed to generate profit, making them 
often inaccurate. FitFaceoff is an attempt to remedy that disconnect, however users 
expecting the user-friendly nature of other market products were likely disinclined to use 
FitFaceoff as an alternative. 
Assessment of feasibility of app-based intervention 
Generally speaking, users interacted with FitFaceoff the most during December 
and January, when marketing campaigns were at their height. Marketing was initiated by 
Cornett Inc. in mid-December 2016 and consisted of billboards, radio adds and digital 
media. Following the January surge, there was a significant drop off in use in February. 
This coincides with evidence from U.S. News and World Report that states gym 
attendance spikes in January and then steadily falls off until March (www.usnews.com). 
It is worth noting, however, that while more users engaged in more sessions in late 
December and January, there was less interaction with the web-app as seen in the 




was a drop in the number of users and sessions, but the users interacted more with the 
web-app. This could indicate user disliking or frustration, but identify a subpopulation of 
users who responded well to the app. Future research should seek to determine the 
demographics of this cohort and refine the web-app to adapt to their specific needs.  
In addition to limitations incurred by the development of a web-app rather than a 
native app, FitFaceoff was further limited in the timing of it’s release. FCS agents had 
been promised the web-app in early fall, 2016 in hopes of planning a release event in 
each county in December. However, development took longer than anticipated and 
although the web-app was released on schedule, it contained several glitches that either 
prevented users from utilizing all intended features of the web-app, or caused user 
frustration and dismissal. Furthermore, FCS agent turnover rates were high at the time of 
the web-app release. Many of the agents who received the app instructions did not have 
existing relationships with in the counties and therefore were unable to generate user buy-
in from community members. What can be taken from this is the importance of 
communication and planning. Had the researchers spent more time discussing the aims of 
the FitFaceoff release with FCS agents, as well as bringing them up to speed with the 
overall project goals and objectives, implementation methods may have been more 
profitable. Additionally, it may have been more effective to introduce FitFaceoff in small 
group tutorials, giving participants the opportunity to ask questions and provide feedback 
regarding onboarding issues, prior to trial initiation. This could have perhaps prevented 





Initially, the evaluation of FitFaceoff was intended to be via focus group 
interviews in the three counties several weeks after the product launched. However, due 
to low attendance rates, these data were not viable. Therefore, assessment of the 
feasibility and liking of FitFaceoff was determined using Google Analytics software, 
which tracks usage of and interaction with the app by registered users. While this 
quantitative data is detailed and telling, it is not without limitations. Parameters such as 
number of sessions, bounce rate, session time and pages per session give insight as to 
how and how often users are interacting with the app. However the software lacks the 
qualitative components that give such numbers meaning. For example, users may have a 
high bounce rate due to poor internet connectivity or frustration experienced while using 
the app. Similarly, the software does not collate information on a individual, user-
associated, basis. Rather it reports totals over designated periods of time. Therefore we 
cannot assess which users are using the app most frequently or determine trends among 
users who long in frequently and their interaction type. Therefore in summary, we can 
accurately describe how users interacted with the app, we cannot assess why they 
interacted in such a way. As such, understanding user interaction of the web-app should 
be the aim of future research.  
Summary, Conclusions and Future Directions 
 All in all, this project provided great insight as to the barriers faced by rural 
Kentucky residents when it comes to the battle against obesity. Lack of access to healthy 
foods, lack of knowledge as to how to prepare such foods, and cultural traditions 
involving unhealthy foods are key drivers. These drivers can be categorized into the 




knowledge, to prepare healthy foods, lack the motivation to change from deeply rooted 
cultural traditions, or simply live in an environment that does not provide opportunities 
for healthy eating or physical activity. It would be unrealistic to expect dietary habits, and 
consequent health effects, to change without first addressing these barriers. To address 
the issues of capability and opportunity, FitFaceoff incorporated educational materials, 
recipes, physical activity guidelines and a location to connect users with available 
resources in their counties. To address motivation FitFaceoff tapped into the intrinsic 
community unity by providing opportunities for community engagement such as check-
ins and social media links. Furthermore FitFaceoff incorporated a competition feature, 
which has been shown to increase health behaviors and weight loss (Leahey et al., 2012). 
Further research is needed to determine the efficacy of FitFaceoff in rural Kentucky 
communities. Furthermore, additional qualitative research into the liking and feasibility 
of FitFaceoff in rural communities will provide insight as to modifications and new 
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Focus	Group	Results	Documentation	
	
	
	
What	do	you	think	are	the	biggest	reasons	some	people	in	your	
community	eat	more	calories	than	they need	each	day?	
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What	do	you	think	would	help	to	reduce	the	amount	of	calories	
people	eat	each	day?	
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How	do	people	in	your	community	stay	physically	active?	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
48
	
	
	
Can	you	tell	me	a	story	about	someone	who	isn’t	physically	
active	in	your	community?
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Why	do	you	think	people	aren’t	more	physically	active	in	your	
community?	
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What	would	help	people	in	the	community	increase	their	
physical	activity	each	day	and	why	would	it	help?
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Phone	App	
	
 What	online	Service	or	App	Service	you	have	used:	
 What	do	you	like?	
 What	do	you	not	like?	
 How	and	when	do	you	use	websites	containing	information	on	health,	nutrition,	or	physical	
activity?	
 What	influences	you	the	most	to	visit	a	particular	website?	
 How	and	when	do	you	use	phone	apps?	
 Can	you	tell	me	a	story	about	the	positive	experiences	you	have	had	with	phone	apps?	
 Can	you	tell	me	a	story	about	a	disappointment	you	have	had	with	a	phone	app
52
	
	
Website	and	phone	app	for	your	
community	
	
 What	kinds	of	things	would	you	like	to	see	in	a	website	and	phone	app	for	
your	community?	
 What	kinds	of	things	should	we	avoid	in	developing	the	website	and	phone	
app?	
 Is	there	a	characteristic	or	feature	of	a	health	app	that	would	motivate	you	to	
access	it	on	a	regular	basis?	
 Of	all	the	things	we've	talked	about,	what	is	most	important	to	you?	
 Is	there	anything	that	we	didn’t	talk	about	today	that	we	should	have	
discussed?	
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